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Introduction {#s1}
============

Physical inactivity as a risk factor for mortality leads to 3.2 million deaths annually in the world and 32.1 million disability-adjusted life year (DALY) ([@R1]). Increasing physical activity is one of the public health priorities ([@R2]). Inactivity, independent of the physical activity, has attracted much attention as a potential risk factor for adverse health consequences ([@R3]). Inactivity is associated with mortality, independent of moderate and vigorous physical activities ([@R4]). Research has shown that inactivity and physical activity are not contradictory. These are two separated behavioral structures, which have independent impacts on health outcomes, in a way that the consequences of Inactivity negatively affect the benefits obtained from the physical activity ([@R5]). Moreover, the Inactivity impact on health lasts even after controlling moderate and vigorous physical activities ([@R6]). Inactivity directly plays a role in many health outcomes such as obesity, metabolic syndrome and cardiovascular diseases ([@R7]). It is also known as a lifetime reducing factor ([@R8]). Inactivity is one of the main causes of morbidity and mortality in developed countries, costs which are mostly paid by disadvantaged people ([@R9]). Studies show that children in areas with low SES are less likely to perform physical activities and are willing to participate in inactivity activities. Children with low SES have lower physical activity than children with high SES ([@R1]).

Recent strategies in public health have emphasized the importance of reducing inactivity among adolescent and youth ([@R3]). Activities such as screen time (ST), including watching television and playing electronic games, are considered as alternative indicators of Inactivity ([@R9],[@R10]). Some studies have shown that ST is one of the most effective types of inactivity behaviors on the individual\'s health compared to other behaviors ([@R11]). Based on the recommendations of World Health Organization (WHO), inactivity behaviors, including TV and video watching and electronic games playing should not be more than 2 hours a day ([@R12]). However, children spend the bulk of their waking hours (50-80%) on inactivity behaviors ([@R13]). Less than 40% of children and youth meet the recommendation in western countries. ENERGY projects in seven European countries among children aged 10-12 years showed that a total of 83.2% and 95.4% of European male and female school-aged children respectively do not have enough activities ([@R14]).

Based on our knowledge, the previous studies have been conducted to investigate the relationship between some aspects of SES in inactivity among children. In this study, while measuring ST, we aimed to investigate its relationship with physical activity, overweight and multiple dimensions of SES among children aged between 10 to 12 years in Sanandaj using PCA method.

Methods {#s2}
=======

Data and Instruments {#s2-0-1}
--------------------

This study was a cross-sectional study which was conducted in 2015 in Sanandaj, the capital city of Kurdistan province, located in the Western part of Iran. The study samples included 2506 male and female students studying in the fifth and sixth grades of primary school (aged 10-12 years old); the subjects were chosen from schools located in Sanandaj city. The sampling framework included two regions of Sanandaj Education and Training Office; the first region included 84 schools and the second region included 42 schools. To select the samples, multistage sampling method was used. Accordingly, the two regions were selected as the two main strata, and the schools in each stratum were selected as clusters. The sample size allocated to each stratum was in proportion to the size of that stratum; accordingly, 1600 people from the first region and 900 people from the second region were enrolled into the study. In view of that, 39 schools (clusters) from the first region and 24 schools from the second region were selected. Moreover, within each school, again the educational grades were selected as the main strata and the classes at each grade were considered as clusters of that stratum. The number of classes in each cluster and the number of students in each cluster were selected in proportion to their sizes. Finally, of the samples allocated to each stratum, the required number of the subjects was selected via random convenience sampling method.

A total of six interviewers conducted the survey; they were divided into two groups, with three members in each group. In addition, two supervisors were assigned to monitor the interviews and examination in each group. The interviewers and supervisors were trained prior to the initiation of the study. To collect the required data. First, the students were examined at school and were interviewed to complete a questionnaire. Then, parents with the cooperation of the students completed the questionnaires at home or via phone calls. To enroll the students in the study and to examine them, informed consent was obtained from all the participants and their parents.

Screen Time data were collected by trained interviewers using the international Modifiable Activity Questionnaire for Adolescents (MAQ), and children who did not meet the standard recommendation (less than two hours a day) were considered as 'inactive.\' Based on the previous studies, the reliability and validity of the questionnaire were 0.97% and 0.47%, respectively (p=0.01) ([@R15]). To assess the physical activity, information on the frequency and duration of physical activity were collected from the participants using the MAQ questionnaire. There is certainly a metabolic equivalent (MET) for each physical activity. One MET is the equivalent amount of energy used per minute by the individual at resting state. The level of physical activity, as hours of activity per week and MET-h / WK was calculated using the formula, based on which participants\' efforts were divided into three groups of low activity (MET\<3), moderate activity (MET between 3 to 6), and heavy activity (MET\>6). People with physical activity less than 3 MET were considered as participants with insufficient activity and those with moderate and vigorous physical activities were considered as participants with sufficient levels of activity ([@R16],[@R17]).

To measure the participants' heights, they were set in a standing position, without shoes, with their feet flat together, with their shoulders level, and with their backs against a wall with a measuring tape on it. The heights were measured by touching the ruler on the top of the head. The participants' weights were measured using a digital scale, with minimum clothing, with a precision of 100 grams. We also calculated the individual body mass index or BMI (weight in kilograms divided by the square of the height in meters). Following the recommendations by the WHO, to define overweight and obesity we used age- and gender-specific BMI criteria which are used globally as a standard measure of obesity for children and adolescents aged 2-19 years old. Accordingly, overweight is defined as a percentile over 85 and obesity is defined as a percentile over 95 ([@R18],[@R19]).

To determine the socioeconomic situation, a method by O\'Donnell et al. (2006) was used. Accordingly, a questionnaire including a number of household assets namely, separate bathroom, separate kitchen, vacuum cleaners, computers, separate refrigerators, washing machine, color TV, LCD TV, mobile phone, dishwasher, microwave oven, internet access, personal car, landline telephone, personal home, number of rooms, heating appliances, oven, microwave and furniture was used. Asset index was calculated for every person on the basis of each asset, using principal component analysis (PCA). According to the index, the population was divided into five quintiles of very poor, poor, moderate, rich, and very rich ([@R20]-[@R22]).

Statistical analysis {#s2-0-2}
--------------------

Logistic regression was used for analysis of data and evaluation of the relationship between ST and independent variables including physical activity, overweight, household\'s SES, child\'s age and gender, parents\' education level and residential area. Crude and adjusted odds ratios were calculated for each of the variables in the model. Use of cellphones and tablets were separately evaluated in the studied variables and crude and adjusted odds ratios were calculated using logistic regression. The significance level of 0.05 was considered in all models. Data analysis was conducted using Stata13 and SPSS 20.

Results {#s3}
=======

The prevalence of ST in each quintile (very poor, poor, moderate, rich, and very rich) was respectively 40.53%, 46.88%, 55.61%, 56.50% and 54.80%. Of all, 47.28% (95%CI: 45.33-49.24) spent more than 2 hours a day to watch television and videos and play electronic games. 24.1% (95%CI: 22.42-25.77) and 11.57% (95%CI: 10-12) of the participants were overweight and obese, respectively. 59.09% (95%CI: 57.17-61.02) of the participants had sufficient activity, and 40.90% (95%CI: 38.97-

42.82) had insufficient levels of activity. The median ST time was 2 hours per day for female and male children (Interquartile Range (IQR)=2-3). The median time spent on moderate and vigorous physical activities throughout the year was equal to 3 hours per week (IQR=1-3) for male and 2 (IQR=1-3) hours per week for female children. Accordingly, the median time spent on vigorous physical activity (MET\<6) throughout the year was 3 hours per day (IQR=1-3) for male and 2 hours per week (IQR=2-4) for female children. Moreover, median hours of using tablet per day was equal to 2 (IQR=1-2). A total of 55.51 % of respondents reported that they participated in sport competitions at or outside of school at least once a year.

[Table 1](#T1){ref-type="table"} shows the prevalence of the screen time activities for each of the independent variables including overweight, physical activity, age, gender, parents\' educational level, parental age and economic groups. In this study, 50.08% (47.58 to 54.02) of male and 45.21% (42.75 to 47.67) of female children spent more than 2 hours a day watching TV and video and playing electronic games. This difference is statistically significant (p=0.033) ([Fig. 1](#F1){ref-type="fig"}).

###### Distribution of Screen Time according different variable

  ------------------- -------------- ----------------------------
                      Screen Time\   Using Cell phone & tablet\
                      N (%)          N (%)

  Sex                                

  Male                472(50.80)     211(22.71)

  Female              713(45.21)     267(16.93)

  Physical Activity                  

  Inadequate PA       440(42.92)     175(17.07)

  Adequate PA         745(50.30)     303(20.45)

  weight                             

  Low/Normal          860(45.21)     357(18.76)

  Obese Overweight    325(53.80)     121(20.03)

  Mother Education                   

  Illiterate          200(42.28)     77(16.27)

  Elementary          295(46.09)     118(18.43)

  Guidance            191(47.16)     76(18.76)

  High school         284(51.82)     122(22.26)

  Academic            215(49.08)     85(19.40)

  Education Father                   

  Uneducated          93(42.66)      27(12.38)

  Elementary          220(43.91)     85(16.96)

  Guidance            189(45)        94(22.38)

  High school         270(47.78)     101(17.87)

  Academic            409(51.44)     171(21.50)

  SES                                

  Poorest SES         454(40.53)     160(14.28)

  Poor SES            218(46.88)     68(14.62)

  Middle SES          198(55.61)     94(26.40)

  Rich SES            178(56.50)     83(26.34)

  Richest SES         137(54.80)     73(29.20)

  Mother Age                         

  30\<                87(49.71)      42(24)

  30-39               748(47.52)     302(19.18)

  40\<                350(46.35)     134(17.74)

  Father Age                         

  30\<                456(47.01)     189(19.48)

  30-39               607(47.34)     241(18.79)

  40\<                116(47.54)     46(18.85)

  Residential Area                   

  1^th^               132(37.18)     43(12.11)

  2^th^               280(46.35)     124(20.52)

  3^th^               430(48.69)     172(19.47)

  4^th^               185(49.59)     68(18.23)

  5^th^               158(54.29)     71(24.39)

  Age                                

  10                  189(50.53)     71(18.98)

  11                  492(47.12)     194(18.58)

  12                  504(46.32)     213(19.57)
  ------------------- -------------- ----------------------------

SES socioeconomic statue, residential areas are classified by socioeconomic status from the lowest to the highest
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A total of 53.80% of people, who were overweight, had inactivity behaviors. According to the results shown in [Table 2](#T2){ref-type="table"}, there was a direct relationship between inactivity and overweight (p=0.002). People who spent more time on ST activities, independent of physical activity, were at greater risk of obesity and overweight. Moreover, people with higher SES spent more time on watching TV, using a cellphone, and engaging in computer gaming (p =0.001). There was a direct relationship between residential area and ST in a way that those living in areas with high socioeconomic level had higher ST (p=0.052). In this study, ST was low in children with college-educated mothers (p=0.56). According to the findings in this study, those who were more physically active were more likely to spend their leisure time on ST activities. However, this relationship was not significant (p=0.12). Furthermore, there was no significant relationship between parental age, father\'s education, and ST.

###### Screen Time according to different independent variable

  ------------------------------ ----------------- --------------------------- ------- ----------------- ----------------- -------
                                 Screen Time       Using Cell phone & tablet                                               
                                 (Crude) OR        (Adjust) OR                 p       (Crude) OR        (Adjust) OR       p
                                 Sex                                                                                       
  Male                           1                 1                                   1                 1                 
  Female                         0.79(0.67-0.93)   0.82(0.69-0.98)             0.03    0.69(0.56-0.84)   0.68(0.55-0.85)   0.001
  Physical Activity                                                                                                        
  Inadequate                     1                 1                                   1                 1                 
  PA                                                                                                                       
  Adequate PA                    1.34(1.14-1.57)   0.87(0.73-1.03)             0.12    1.24(1.01-1.53)   1.01(0.81-1.26)   0.90
  weight                                                                                                                   
  Low/Normal                     1                 1                                   1                 1                 
  Obese                          1.41(1.17-1.69)   1.34(1.11-1.61)             0.002   1.08(0.86-1.36)   1.00(0.79-1.27)   0.95
  &Overweight Mother Education                                                                                             
  Illiterate                     1                 1                                   1                 1                 
  Elementary                     1.16(0.91-1.48)   1.13(0.87-1.46)             0.35    1.16(0.84-1.59)   0.99(0.70-1.40)   0.98
  Guidance                       1.21(0.93-1.59)   1.04(0.77-1.41)             0.76    1.18(0.83-1.68)   0.87(0.59-1.28)   0.49
  High school                    1.46(1.14-1.88)   1.20(0.88-1.62)             0.23    1.47(1.07-2.02)   1.14(0.78-1.68)   0.47
  Academic                       1.31(1.01-1.70)   0.90(0.64-1.27)             0.56    1.23(0.88-1.74)   0.75(0.48-1.16)   0.20
  Education Father                                                                                                         
  Uneducated                     1                 1                                   1                 1                 
  Elementary                     1.05(0.76-1.52)   0.95(0.68-1.34)             0.79    1.44(0.90-2.30)   1.42(0.86-2.32)   0.16
  Guidance                       1.09(0.79-1.52)   0.93(0.65-1.34)             0.72    2.03(1.28-3.24)   1.97(1.19-3.26)   0.008
  High school                    1.23(0.89-1.68)   0.91(0.63-1.31)             0.61    1.53(0.97-2.43)   1.21(0.71-2.04)   0.46
  Academic                       1.42(1.05-1.92)   1.00(0.69-1.46)             0.97    1.93(1.25-3.00)   1.52(0.89-2.57)   0.11
  SES                                                                                                                      
  Poorest SES                    1                 1                                   1                 1                 
  Poor SES                       1.29(1.04-1.60)   1.21(0.96-1.72)             0.09    1.02(0.75-1.39)   1.03(0.74-1.42)   0.84
  Middle SES                     1.83(1.44-2.33)   1.67(1.29-2.17)             0.000   2.15(1.61-2.87)   2.22(1.61-3.05)   0.000
  Rich SES                       1.90(1.48-2.45)   1.74(1.32-2.31)             0.000   2.14(1.58-2.90)   2.31(1.65-3.25)   0.000
  Richest SES                    1.77(1.34-2.34)   1.66(1.22-2.26)             0.001   2.47(1.79-3.40)   2.77(0.99-2.53)   0.000
  Mother Age                                                                                                               
  30\>                           1                 1                                   1                 1                 
  30-39                          0.91(0.67-1.25)   0.85(0.61-1.18)             0.35    0.75(0.51-1.08)   .68(0.46-1.01)    0.05
  40\<                           0.87(0.62-1.21)   0.79(0.54-1.16)             0.23    0.68(0.46-1.01)   0.58(0.36-0.93)   0.02
  Father Age                                                                                                               
  30\>                           1                 1                                   1                 1                 
  30-39                          1.01(0.85-1.19)   1.02(0.83-1.24)             0.82    0.95(0.77-1.18)   0.96(0.75-1.24)   0.78
  40\<                           1.02(0.77-1.35)   1.08(0.77-1.53)             0.62    0.96(0.67-1.37)   1.06(0.68-1.66)   0.77
  Residential Area                                                                                                         
  1^th^                          1                 1                                   1                 1                 
  2^th^                          1.45(1.11-1.90)   1.30(0.99-1.72)             0.05    1.87(1.28-2.72)   1.68(1.14-2.48)   0.008
  3^th^                          1.60(1.24-2.06)   1.24(0.95-1.63)             0.10    1.75(1.22-2.51)   1.25(0.85-1.84)   0.23
  4^th^                          1.66(1.23-2.23)   1.24(0.89-1.73)             0.19    1.61(1.07-2.44)   1.18(0.75-1.88)   0.46
  5^th^                          2.00(1.46-2.75)   1.41(0.99-2.01)             0.052   2.34(1.54-3.55)   1.58(0.99-2.53)   0.05
  Age                                                                                                                      
  10                             1                 1                                   1                 1                 
  11                             0.87(0.68-1.10)   0.87(0.68-1.11)             0.28    0.97(0.72-1.31)   0.99(0.72-1.35)   0.97
  12                             0.84(0.66-1.06)   0.86(0.68-1.10)             0.25    1.03(0.77-1.40)   1.05(0.77-1.43)   0.73
  ------------------------------ ----------------- --------------------------- ------- ----------------- ----------------- -------

SES socioeconomic statue, residential area are classified by socioeconomic status from the lowest to the highest

In this study, cellphones and tablets were used for more than two hours a day by a total of 19.07% (17.53-20.61) of the respondents, of which a lower portion was female children, OR=0.68 (95% CI: 0.55-0.85). Subjects in groups with higher SES used cellphones and tablets more than those in other groups. Moreover, as the maternal age increased, the use of cellphones and tablets was significantly decreased OR=0.58 (95% CI: 0.36-0.93).

Discussion {#s4}
==========

This study aimed to evaluate the screen time and its association with physical activity, overweight and socioeconomic factors in children 10-12 years old in Sanandaj. According to the results of this study, a total of 47.28% of the respondents spent more than two hours a day watching television and video and playing electronic games. Moreover, a total of 40.90% of the children had not sufficient levels of physical exercise. According to the findings, a total of 24.1% of the children were overweight and obese. As the results showed, people who spent more time on ST activities, were significantly at greater risk of obesity and overweight, even in people who had enough physical activity. Our findings are in line with the results obtained in the study by Ghavamzadeh et al. ([@R23]), in Urmia. In this study, inactivity, independent of physical activity and high-calorie foods, is reported to be a risk factor for the prevalence of obesity and overweight (p\<0.001). In addition, the results are consistent with those of the studies by Dutra et al.([@R24]) (p\<0.001) and Tremblay et al. 1.36 (95% CI : 1.02-1.30) ([@R25]). In these studies, there is a direct relationship between obesity prevalence and inactivity behaviors.

The results of our study showed that screen time activities were greater in male children than in female ones, which are consistent with the results of the study by Chen et al. (p\<0.05) ([@R26]) who reported higher rates of inactivity among male children. However, our results are inconsistent with the results of the studies conducted by Dutra et al. ([@R24]) (p\<0.05) and the Ferreira ([@R27]) et al., 2.14 (95% CI: 1.03-1.46). In these studies, unlike our study, the prevalence of inactivity has been reported to be more among female children.

In this study, people with high SES spent more time on TV and video watching and electronic games playing. The results are consistent with those of the study conducted by Ferreira et al. ([@R27]) in which by an increase in SES, time spent on watching television and playing electronic games increased OR=2.53 (95% CI: 2.19-2.94). However, the results are not consistent with those of the studies carried out by Lioret et al. ([@R28]) (p\<0.0001) and Drenowatz et al. ([@R29]) (p\<0.05). In these studies, people in high socioeconomic groups spent less time on watching television than those in lower socioeconomic groups.

ST was inversely associated with maternal education, which was consistent with the results of the studies by Finger et al. ([@R11]) OR=0.7 (95% CI: 0.5-0.9) and Proctor et al. ([@R30]) who reported less inactivity time in educated mothers. The results of these studies showed that people with high maternal education spent less time on ST behaviors, and maternal education had a protective role in these behaviors.

According to the findings of the present study, the ST was directly related to the residential area. People living in areas with higher SES spent more time on watching television and playing electronic games. The results of the study are inconsistent with those of the study conducted by Andrew et al. ([@R31]). In this study, compared with people living in the city, individuals living on the outskirts OR=1.54 (95% CI: 1.18-2.02) and those living in the village OR=1.40 (95% CI: 0.99-1.98) spent more time on watching TV. The results of the study are inconsistent with those of the study conducted by Zheng et al. ([@R32]). In this study, individuals residing in the village are more likely to spend their leisure time on inactivity behaviors compared with those living in the city (p\<0.0001). The results are also inconsistent with the results of the study conducted by Proctor et al. ([@R30]) who reported a higher prevalence of inactivity among people living in slum areas.

This study had some limitations; first, the study was conducted in the city of Sanandaj. Therefore, it cannot be generalized to the whole country. There are also biases in this regard due to the self-report nature of the questionnaires. Moreover, there are recall biases considering the fact that questions related to the activities, which are done over the past year.

Conclusion {#s5}
==========

In this study, inactivity, independent of physical activity, was concluded to be the main cause of overweight and obesity in individuals with high SES. Therefore, it seems necessary to pay special attention to levels of maternal education, neighborhoods and groups with high SES, and children\'s gender in managing and controlling the prevalence of inactivity.
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